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1. Introduction/Discussion
Regarding KI#1 MBS session reception in RRC Inactive, RAN WG has made some progress at R2#119bis/R3#117bis, as documented in the R2-2210882 and R3-225987. This paper tries to update the KI#1 evaluation and conclusion part per the corresponding liaisons.
1. Feedback from RAN WG
	Q1a) If there are significant differences in the quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state?

	RAN2
	The quality and reliability of the reception of MBS data between UEs in RRC_CONNECTED state and UEs in RRC_INACTIVE state may or may not be different, as HARQ feedback and PTP transmission are not supported and seamless/lossless mobility is not required for multicast reception in RRC_INACTIVE.

	RAN3
	The QoS requirements apply to the provision of the multicast session, independently from the strategy a gNB applies to achieve their fulfilment.

	Observation 1: there are no significant difference in the quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state. The QoS requirement is not the deterministic criteria for RRC state setting.



	Q1-b) If it is possible, as part of the same MBS session, to have some UEs receiving in RRC Connected state, while other UEs receiving in RRC Inactive state?

	RAN2
	Yes, it is supported that gNB transmits service of one multicast session to both UEs in RRC_CONNECTED and UEs in RRC_INACTIVE in the same cell. It is assumed the gNB can choose which UEs receive in RRC_CONNECTED and which in RRC_INACTIVE.

	RAN3
	Yes, this is RAN3 assumption and aligned with RAN2 agreement that “It is supported that gNB transmit one multicast session to both UEs in RRC_CONNECTED and RRC_INACTIVE in the same cell.

	Observation 2: It is possible that within the same MBS session different UE receive the MBS session data in different RRC state, i.e. some in RRC connected state and some in RRC Inactive state.



	Q1-c) If the answer to Q1-b) is yes, will a UE incur MBS data loss while transitioning (under NG-RAN control) between RRC Connected state and RRC Inactive state in the middle of MBS data session? If yes, how long can the reception outage be?

	RAN2
	There may or may not be interruptions and data loss during state transition, depending on the solution to provide the PTM configuration and also network implementation.

	RAN3
	Null

	Observation 3: It is left to implementation on whether there are data loss during the state transition. So it is possible to change the MBS session receiving state dynamically. 



	Q1 d) Whether the existing QoS parameters of MBS QoS Flow(s) are enough or some additional parameter is needed for NG-RAN to differentiate different MBS session and UE, which can be used by NG-RAN to decide how to deliver the MBS data; and 
Q2 SA2 would like to receive feedback on the value of such assistance information from RAN perspective.

	RAN2
	For the MBS session handling: the existing MBS session QoS parameters (e.g. ARP, 5QI) can be reused to differentiate different MBS sessions to decide whether the corresponding services can be provided to RRC_INACTIVE UEs.
For the case of differentiating different UEs: as the MBS session related QoS parameters are the same for different UEs within the same MBS session, the existing QoS parameters of MBS QoS Flow(s) cannot be used by NG-RAN to differentiate the handling for different UEs. FFS whether additional assistance information is needed, if the handling for different UEs needs to be differentiated which is up to SA2

	RAN3
	The gNB decides whether a UE is configured to receive multicast data in RRC_INACTIVE.
The gNB may take at least the following information into account when deciding to enable UEs receiving multicast in RRC_INACTIVE state:
- the radio capabilities of the UE (whether “multicast over RRC_INACTIVE” is supported)
-multicast context information (e.g. the QoS parameters not associated to any specific UE)
-information available locally at the gNB (e.g. cell load)

	Observation 4: For RRC inactive UE setting, 
· To differentiate different MBS session the MBS session level assistance information can reuse the existing MBS session QoS parameter (e.g. ARP, 5QI).
· The UE level assistance information is not related to MBS session QoS parameters. No any existing parameter is suggested by RAN WG for UE differentiation handling. It is left SA2 to decide on the UE level assistance information issue.



	Q3 SA2 would like to ask if the UE radio capability provided directly from UE to NG-RAN will contain the information whether the UE supports Rel-18 MBS capability to receive multicast data in RRC_INACTIVE state.

	RAN2
	Yes, the UE radio capability indicating support of multicast reception in RRC_INACTIVE state can be reported to RAN, which is subject to the discussion of UE radio capability.

	RAN3
	Null.

	Observation 5: Supporting of multicast reception in RRC_INACTIVE state is defined as UE radio capability and notified to 5GS via the AS layer signalling. 



	Q4 SA2 would like to clarify with RAN WGs whether the assumption that IDLE UE will need to transition to connected state to start receiving the MBS data and CN initiated group paging (as defined in Rel-17) is thus still required for such UEs?

	RAN2
	Yes, the UEs in RRC_IDLE need to be transitioned to RRC_CONNECTED state to start receiving the MBS data and thus the CN initiated group paging is still needed to be performed.

	RAN3
	Yes, an idle UE will need to transit to connected state and thus, the CN initiated group paging still needs to be performed.

	Observation 6: CN initiated group paging is performed to notify the RRC IDLE UE to receive the MBS session data, i.e. MBS session activation. 



	Q5 When MBS Session is activated and MBS data allowed to be received in RRC_INACTIVE state, is it possible that the RRC_INACTIVE UE receives MBS data without going back to RRC connected state? If possible, when the MBS session is being activated, how is the RRC_INACTIVE UE notified. For group paging initiated for IDLE UEs, does RRC_INACTIVE UE respond to such paging

	RAN2
	It is possible that the RRC_INACTIVE UE receives MBS data without going back to RRC_CONNECTED state when the MBS session is being activated provided the UE has already joined the multicast session and the UE has valid MRB configuration. As a baseline, group paging can be used to inform the RRC_INACTIVE UE(s) about the session activation. The details are still under discussion in RAN2. 
For group paging initiated for UEs in RRC_IDLE state, per Rel-17 specification, the RRC_INACTIVE UEs will also respond if they receive the corresponding paging message. However, for Rel-18, if the MBS session can be received in RRC_INACTIVE state, the RRC_INACTIVE UE need not go back to RRC_CONNECTED state if the UE has already joined the multicast session and the UE has valid configuration. It is FFS how to avoid these UEs going back to RRC_CONNECTED state when the CN group paging is received.

	RAN3
	Null

	[bookmark: _Hlk118060951]Observation 7: It is possible that the RRC_INACTIVE UE receives MBS data without going back to RRC_CONNECTED state when the MBS session is being activated. RRC Inactive UE need be aware whether it need go back to RRC connected state when the group paging is received.



	Q6 SA2 would like to confirm with RAN WGs the above assumption: Regarding the mobility within the RAN Notification Area (RNA), SA2 assumes the UE in RRC Inactive state should be able to continue receiving DL multicast MBS data within its RNA and the solution will be determined by RAN WGs as RRC_INACTIVE mobility is under the remit of RAN WGs:

	RAN2
	RAN2 has made the following agreements: Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration for the multicast session in the new cell is available for the UE). Upon cell reselection to neighbour cells during active multicast session, if the configuration of the session is not available for the new cell for UEs in RRC_INACTIVE, then the UE is required to resume RRC connection to get the Multicast MRB configuration.

	RAN3
	NG-RAN signalling supports service continuity for UEs receiving multicast session data in RRC_INACTIVE, i.e., a UE is able to continue multicast reception without RRC state transitioning after cell reselection in RRC_INACTIVE state if the configuration of the new cell is available for the UE. Impact on network interfaces is FFS. Details are under discussion in RAN2 and RAN3

	[bookmark: _Hlk118058747]Observation 8: Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) is supported. If the RRC_INACTIVE UE move to a new cell within the same RNA via the cell reselection and configuration of the MBS session of the new cell is not available, then the UE is required to resume RRC connection to get the MBS session related configuration.



Q7 is related to KI#2, it is not discussed here. 

2. RRC Inactive state setting assistance information
As concluded before, to differentiate different MBS session different UE there are two level assistance information to assist RRC Inactive state setting, i.e. MBS session level and UE level assistance information. Per above RAN feedback, it is proposed to do some further analysis. 
2.1 MBS session level assistance information
From the previous SA2 discussion, reusing the MBS session QoS parameter is one possible way. Per observation 1, different receiving state does not mean significant difference in the quality and reliability of the reception of MBS data. So the MBS session QoS parameter is not directly used to determine whether the UE can go to RRC inactive state. Then per Observation 4, RAN2 have given a preference to reuse the existing MBS session QoS parameter (e.g. ARP, 5QI) to differentiate different MBS session. So in case of congestion, the NG-RAN can take the MBS session QoS parameter to determine which MBS session related UE can go to RRC Inactivate state, i.e. differentiation handling. 
Proposal 1: It is proposed to reuse the MBS session QoS parameter (e.g. ARP, 5QI) to differentiate different MBS session. NG-RAN can take that information into consideration for RRC inactivate state setting. 

2.2 UE level assistance information
Per observation 2, it is clear that differentiation of UE handling is required. Hence the UE level assistance information is needed. For UE level assistance information, per observation 4, RAN2 leave this issue to SA2 to handle this issue. Hence it is suggested to discuss this issue directly at SA2. 

Existing/New Parameter
For UE level assistance information, till now from the discussion two existing parameters are proposed to be reused: 
· [bookmark: _Hlk118054866]Associated QoS flow information: the associated QoS flow information is only needed when the network support individual delivery and also it is generated based on the received MBS QoS flow information. If we use the associated QoS flow information as UE level assistance information, it means regardless the individual delivery is needed or not the associated QoS flow information always need be generated and the associated information is not 1:1 mapping from the MBS session QoS information. This is conflict with the RAN2 assumption, “….the MBS session related QoS parameters are the same for different UEs within the same MBS session…”. Indeed this adds some complexity at the NG-RAN side, as some UE associated QoS flow information can be mapped from MBS session information, some are not. For example, the supporting NG-RAN node original can ignore the received associated QoS flow information as it same as the MBS session QoS flow information. But now it need check on that even it is not used for DRB setting. Hence the associated QoS flow information is not suitable to be used as the UE level assistance information. 
· [bookmark: _Hlk118042176]Expected UE Behaviour parameter, especially the Communication Duration Time. The Communication Duration time is used to indicate how long the UE will stay in CM-connected state, i.e. after that time the UE may go to Idle or Inactive state. However for the UE level assistance information, the use case is more related to which UE is the dispatcher, i.e. frequently talking users and need be keep in CM-Connected state to avoid frequent state transitions. It is not related to how long normally UE will talk. Hence the Communication Duration Time is not suitable as UE level assistance information.
Proposal 2: The proposed associated QoS flow information or Expected UE behaviour parameter are no suitable to be reused as UE level assistance information. It is proposed to introduce a new parameter as UE level assistance information. 

UE level assistance information provision from AF to 5GC
Sol#1/#26 propose the AF provides the parameter (list of UE) as part of the MBS subscription data to the UDM. When the UE joins the MBS session, the SMF fetches the MBS subscription data from UDM, which include the related UE level assistance information. The difference between two solutions is on whether this UE level assistance information is per MBS session or per UE granularity. 
As mentioned in Sol#26 if the UE level assistance information is per UE level, it needs to consider whether the related MBS session is in active or inactive state and update the UDM accordingly. However, if this information is per MBS session level, the additional update per MBS session state is not needed. If the UE join multi MBS session, the NG-RAN node may receive different UE level assistance information from different MBS session. NG-RAN node can take the highest request, e.g. whether the UE level assistance information in one of the MBS session prefer to be in CONNECTED state, as input parameter to decide whether it need keep in Connected state. 
If there are multi MBS session in the same PDU session, the AF need coordinate different MBS session. It is required that all MBS session within the same PDU session are associated with the same AF. Also this UE level assistance information injected by AF only impact one PDU session. If there are other MBS session associated with different PDU session, NG-RAN need consider the input from two "UE level" assistance information in different PDU session. So indeed this UE level assistance information is per PDU session granularity. 
Proposal 2: The UE level assistance information is set per MBS session. 
Sol#3/#6 propose the AF provides the parameter as part of the QoS information to the PCF and SMF gets the related information during the SM policy association establishment/update procedure. By doing this, the deployment of PCF in the network is mandatory. The AF cannot inject the related information before the UE activates the associated PDU session. Also this update need be done per UE granularity, i.e. for a list of UE, the AF needs to update one by one per UE. 
Sol#27 proposes the AF provides the parameter (list of UE) as one parameter during the MBS session creation procedure. The MB-SMF store the received list of UE information. Since the MB-SMF is not designed to manage the UE related information, it has no idea on the distribution of the UE. So the MB-SMF provides full list of the UE information to all contacted SMF regardless whether the UE is really managed by that SMF. Indeed this cause multi copy of the UE list in MB-SMF and related SMF. The network always need synchronize these multi copy information to ensure consistence. In case the one of the UE in this list is changed, the MB-SMF always need notify all SMF within this MBS session regardless whether the updated UE has joined the MBS session or not. Hence it is not a suitable to let the MB-SMF manage this UE list. 
Proposal 3: AF provides the UE level assistance information as part of MBS subscription data and stored at the UDM during External Parameter Provisioning procedures as defined in clause 6.4.2 of TS 23.247 [4]. 

Assistance information provision from 5GC to NG-RAN node
For the UE level assistance information, all solution proposes to use the PDU session level signalling to deliver the parameter to the NG-RAN node. 
Proposal 4:  The SMF provides the received UE level assistance information from UDM to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.

3. Other issue
There are also some other RAN feedback, it is proposed to also add following observation into conclusion: 
· For UE radio capability, it is proposed to add the observation 5.
· For MBS session activation, it is proposed to add the observation 6/7.
· For MBS service continuity, it is proposed to add observation 8. 
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-47.

[bookmark: _Toc117245061][bookmark: _Toc117245070][bookmark: _Toc519004414][bookmark: _Toc97022938]* * * * First change * * * *
7.1.2	Assistance Information
Sol#1: proposes to have assistance from AF:
-	Indication of whether multicast reception by UEs in RRC_Inactive state is allowed for specific multicast MBS service(s)/session(s).
-	MBS session Priority.
-	UE priority within MBS session.
-	UE capabilities and preferences.
Solution#3: (Solution covers both KI#1 and KI#6) AF provides assistance information with "privileged" UEs of an MBS session, which are preferably to be kept in RRC_Connected state. In Sol#3, the use case is targeted to public safety only and assuming that the private IP address of the UE is available (as in IMS case). The assistant information is provided via PCF. 
Solution#6: Proposes that existing "RRC Inactive Assistance Information", and the existing QoS parameters, e.g. PER in the 5QI and ARP of MBS QoS flow can be used by NG-RAN to determine whether the receiving of the multicast MBS session data in RRC inactive state can be enabled and whether UEs can be sent to RRC Inactive state to receive the multicast MBS session data.
Solution#26: (Solution covers both KI#1 and KI#6) AF indicates for some UEs recommended (that may be part of one or multiple MBS sessions) should to be kept in RRC_Connected state. The indication is independent of an MBS session.
Solution#27: (Solution covers both KI#1 and KI#6) This solution proposes that AF sends a list of privileged UEs in MBS Session creation. This solution requires that the AF be aware of the UEs’ GPSI. This solution does not depend on PCC deployment. 
Comparison of the solutions with assistance information:
Per MBS session assistance information
Solution #1 proposes to have explicit assistance information (MBS priority and/or recommendation whether to enable inactive MBS reception to be used to decide which MBS sessions can be allowed RRC_Inactive reception). Solution #6 proposes that the existing QoS parameters, e.g., PER and ARP in the 5QI of MBS QoS flow can be used to support the NG-RAN to decide which MBS can be allowed RRC_Inactive reception. Whereas solution #6 advocates that that the existing QoS parameters, e.g., PER and ARP in the 5QI of MBS QoS flow is sufficient and can be used to support the NG-RAN to decide which MBS can be allowed RRC_Inactive reception. 
Per UE assistance information.
Solution #1 proposes a UE session priority as assistance information to enable RAN to decide which UEs in the MBS session can be switched to RRC_Inactive state. Solution #3 and solution #27 also suggest that some UEs within an MBS session can be marked as privileged to assist NG RAN to decide which UEs should be kept in RRC_Connected state. Solution#26 proposes that a recommendation can be provided for some UEs that they should be kept in RRC_Connected state; this recommendation is not linked to an MBS session. In all those solutions, it is assumed that an AF provides the related information. Most of the solutions also address key issue 6 as a typical use case could be that a public safety AF has knowledge of privileged or frequently talking users. For such users frequent state transitions between RRC_Connected and RRC_Inactive state can in this manner be avoided.
Only solution 1 suggest multiple priority levels.
Solutions 26 has the advantage that it is well suited for users in multiple MBS sessions (as dispatcher for public safety) and that it avoids possible conflicting state recommendations obtained for the same user via different MBS sessions. If the UE is different role in different MBS session, the AF need coordinate the UE role in different MBS session and depending on which MBS session is in activate state, the AF may need give different information to 5GC. It is required that all MBS session within the same PDU session are associated with the same AF.
The signalling procedure for the AF to provide the information also differ: Solutions 27 extends the MBS session create procedure. Solution 3 extends AF session with required QoS Create procedure and assumes that the information is propagated via the PCF to the SMF. Solution 26 extends the parameter provisioning procedure.
For UE level assistance information, one proposal (solution 6) is to reflect the UE level assistance information via the QoS information of associated QoS flow. This solution assumes that whether the UE can be moved into RRC Inactive state depend on the UE QoS requirement, i.e. RRC Inactive UE has lower QoS requirement because there is no HARQ. However per RAN WG feedback, there are no significant difference in the quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state. Also the associated QoS flow information is only needed when the network support individual delivery and generated based on the received MBS QoS flow information.
Parameter provision procedure
For the MBS session level assistance information, it seems the only way to transmit from AF to 5GC is via the MBS session creation procedure.
Sol#1/#26 propose the AF provides the parameter (list of UE) (same as solution 1 as part of the MBS subscription data) to the UDM.  When the UE joins the MBS session, the SMF fetches the data from UDM, which include the related UE level assistance information. The difference between two solutions is on whether this UE level assistance information is per MBS session or per UE granularity. As mentioned in Sol#26 if the UE level assistance information is per UE level, AF needs to consider whether the related MBS session is in active or inactive state and update the UDM accordingly. If there are other MBS session in different PDU session, NG-RAN still need consider the input from two assistance information in different PDU session. However, if this information is per MBS session level, this additional update per MBS session state is not needed. If the UE joins multi MBS session, at the NG-RAN side it may receive different UE level assistance information from different MBS session. NG-RAN nodes need to reconcile the information, e.g. it can take the highest request, e.g. whether the UE level assistance information in one of the MBS session prefer to be in CONNECTED state, as input parameter to decide whether it need keep in Connected state. 
Sol#1 and Sol#26 (if Sol#26 is updated to be associated with MBS Session), requires the AF to perform Nnef_ParameterProvision_Create/Update procedure after the MBS Session in created. 
Sol#3/#6 propose the AF provides the parameter as part of the QoS information to the PCF and SMF gets the related information during the SM policy association establishment/update procedure. By doing this, the deployment of PCF is mandatory. The AF cannot inject the related information before the UE activates the associated PDU session. Also this update need be done per UE granularity, i.e. for a list of UE, the AF needs to update one by one per UE. 
Sol#27 proposes the AF provides the parameter (list of UE) as one parameter during the MBS session creation procedure. The MB-SMF store the received list of UE information. The MB-SMF provides full list of the UE information to all contacted SMF(s). It is possible that some prioritized UEs in the list are not handled by an SMF (if those UEs have not joined yet, or joined in other SMF(s)), and in case the list of UEs is changed, the MB-SMF needs to notify all SMF(s) involved in this MBS session. Indeed, this cause multi copy of the UE list in MB-SMF and related SMF. The network always need synchronize these multi copy information to ensure consistence.
For the MBS session level assistance information, it is better to be conveyed as other MBS session information parameter, e.g. QoS information. Then it is proposed to be delivered to NG-RAN node as part of the shared delivery tunnel establishment procedure. 
For the UE level assistance information, all solution proposes to use the PDU session level signaling to deliver the parameter to the NG-RAN node.
Proposal 1: The UE level assistance information is set per MBS session. 
Proposal 2: AF provides the UE level assistance information as part of MBS subscription data and stored at the UDM during External Parameter Provisioning procedures as defined in clause 6.4.2 of TS 23.247 [4]. The SMF get this information as part of the MBS subscription data.
[bookmark: _Toc117245062]7.1.3	Activation of MBS multicast session
Solution#4: Proposes to use group based CN paging as the trigger for activation and release of MBS session. If paging is for MBS session activation, the NG-RAN node determines for each cell whether transmission for RRC INACTIVE UE is enabled and includes a paging cause if RRC INACTIVE UE do not need go back to the RRC-CONNECTED state.
Solution#18: Unlike Solution#4 (where paging cause is used), solution#18 proposes that no paging cause is required for MBS Session activation. It follows existing Rel 17 paging procedures. It also proposes that, for releasing of MBS session, RRC IDLE UEs (without active UP) get notified by SMF only when they reconnect using PDU Session Modification procedure. In case RRC_INACTIVE UE happens to share the same PO with any of the IDLE UEs and responds to paging, the RRC_INACTIVE UE will be brought back to RRC_CONNECTED.
Editor's note	Whether the RRC_INACTIVE UE need be aware the group paging is CN initiated or RAN initiated is FFS.
Solution#19: Existing MBS session activation procedures are used from CN towards RAN nodes. RAN nodes in RNA inform each other about MBS session activation. RRC-Inactive UE in cell shall remain RRC-inactive during MBS session activation when related delivery mode is used in that cell. RAN groups will determine related signalling.
Solution#22: NG-RAN node keeps the multicast MBS session context and N3mb shared tunnel for the multicast MBS session as long as the NG-RAN has UE context for UEs in the MBS session context which may be in either RRC-CONNECED or RRC_INACTIVE state. (this seems existing REl-17 behaviour) Because of this, when the MBS session is (re-)activated, it should page only RRC_Idle UEs and need not page RRC_Inactive UEs (group paging is not needed).
Solution#23: Suggests using CN paging also for RRC_Inactive UES. The paging area includes all the registration areas of those UE in CM-IDLE mode, and NG-RAN node where the CM-Connected mode UE(s) is camping. Unclear what the benefits compared to RAN paging would be are quite debatable.
Comparison of the solutions focusing on Activation/Release:
On how to efficiently page RRC_Inactive UEs during activation MBS session 
All the four solutions (#4, #18, #22, #23), propose group CN paging for RRC_Idle UEs. However, they differ in the way they handle the RRC_Inactive UEs.The overall view by all the solution are, 
-	For activation, only RRC_Idle UEs should go to RRC_Connected state (after paging) and RRC_Inactive UEs should not switch to RRC_Connected state. 
-	While Sol#4 proposes to include paging cause to not let RRC_Inactive UEs to switch to RRC_Connected state, sol#18 does not use paging cause. Not including the paging cause may allow RRC_Inactive UEs switch to Connected state. 
-	Solution #22 proposes that only RRC_Idle UEs should be group CN paged. And for RRC_Inactive UEs, the NG-RAN node keeps the multicast MBS session context and N3mb shared tunnel for the multicast MBS session and when the service is re-activated and there are UEs in RRC_INACTIVE state, the NG-RAN needs to notify the UEs of this activation. But they fail to explain that without using RAN paging how NG-RAN node can notify UEs.
-	Solution 23 proposes that AMF will page all the NG-RAN where there are CM_Idle UEs. For RRC_Inactive UEs, NG-RAN will use RAN paging. However, it is unclear that how RRC_Inactive UEs will react to CN paging.
Proposal 3: CN initiated group paging is performed to notify the RRC IDLE UE to receive the MBS session data, i.e. MBS session activation.
On how to efficiently page RRC_Inactive UEs during release of MBS session 
Only solutions #4 and #18 talks about paging for release of MBS session. In Sol #18, the Rel-17 solution is assumed how RRC_Inactive UEs can be notified about the release of the MBS session, solution #4 states that RRC_Inactive UEs to be paged to go to RRC_Connected state for release of the MBS session.
NOTE: Whether/how RRC_INACTIVE UEs behave when group paging for CM-IDLE UE(s) is performed is to be determined by RAN WG(s).
On whether the solution can able to differentiate between RRC_Inactive MBS UEs than RRC_Idle MBS UEs?
Only solution #4 is proposing to have differentiated paging (with paging cause included) for RRC_Inactive UEs. Because, in case RRC_INACTIVE UE happens to share the same paging occasions with any of the IDLE UEs and responds to paging, the RRC_INACTIVE UE will be brought back to RRC_CONNECTED, which should be avoided.
Proposal 4: It is possible that the RRC_INACTIVE UE receives MBS data without going back to RRC_CONNECTED state when the MBS session is being activated. RRC Inactive UE need be aware whether it need go back to RRC connected state when the group paging is received.
[bookmark: _Toc117245063]7.1.4	Mobility for RRC_Inactive UEs receiving MBS data
Solution#5: Proposes MBS session service continuity procedures in case of RNA change, but most aspects of the solution will need to be decided by RAN. If RRC_inactive UE moves within RNA and if the target NG-RAN node does not deliver multicast data at target cell using delivery mode tor RRC_inactive reception, the UE sends RRC message to transition to RRC_connected state to target NG-RAN node. If target RAN node does not have UE context, it may fetch it from source RAN. If the UE moves out its RNA and within RA, it triggers the RNA update procedure as specified in TS 38.300 [13]. The evaluation will require RAN feedback.
Solution#19: It focuses on how to inform RAN nodes not serving any connected UEs in the MBS sessions? about the MBS session. This solution describes two options to accomplish:
i)	source RAN informs serving/target RAN about MBS;
ii)	MB-SMF informs all RAN nodes in a service area.
RRC_inactive UEs can move to cells where the transmission mode for RRC connected state is applied and then need to transition to the RRC connected state to receive MBS data. The evaluation will require RAN feedback. Existing MBS session activation procedures are used from CN towards RAN nodes. RRC-Inactive UE in cell shall remain RRC-inactive during MBS session activation when related delivery mode is used in that cell.
Solution#20 and #21: The two solutions propose to allow a UE to request MBS session join/leave during mobility registration update procedure by using a multicast session information container in the Registration Request message, when the UE in Idle state or receiving multicast data in RRC Inactive state moves out of the Registration Area or fails to performthe RRC Resume procedure (e.g. when moving out of the RNA).
Solution#28: When the UE is moved into RRC Inactive state, the serving RAN node acts the anchoring point, to inform the other RAN nodes in the RNA to provide the Multicast MBS data. The UE performs the RNA update procedure as specified in the R17, if it moves outside RNA. If UE moves out of RA, the UE initiates mobility registration after the RNA update procedure fails. This solution proposes that RAN nodes in the same RNA area may receive the MBS data from one RAN node or multiple RAN nodes which have established the shared delivery tunnel.
Comparison of the solutions focusing on Mobility:
On how to manage RRC_Inactive UEs continuation of MBS data Outside RNA. 
Most of the solutions propose to use RNA update procedure by the UE when it moves outside RNA. Solutions #20 and #28 propose to use mobility registration procedure when UE moves outside RA. Solution #21 also advocates that if UE in Idle state or receiving multicast data in RRC Inactive state moves out of the Registration Area or fails to perform the RRC Resume procedure (e.g. when moving out of the RNA).
Proposal 5: Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) is supported. If the RRC_INACTIVE UE move to a new cell within the same RNA via the cell reselection and the configuration of the session of the new cell is not available, then the UE is required to resume RRC connection to get the MBS session related configuration.

* * * * Next change * * * *
8.1	Key Issue #1:	MBS session reception in RRC Inactive
Editor's note:	Feedback from RAN WGs is required to conclude KI#1 for the issue which nee RAN input.
[bookmark: _Toc117245071]8.1.1	Interim cConclusions
The following conclusions is proposed for KI#1:
-	Depending on RAN WG feedback, it may be It is possible to keep some UEs within the same MBS session in RRC_CONNECTED and some in RRC_INACTIVE state. NG-RAN nodes take the responsibility to determine (e.g. during congestion) which UE(s) within an MBS multicast session will be moved from CM-CONNECTED with RRC CONNECTED to CM-CONNECTED with RRC Inactive state and still receive MBS session data.
-	The 5GC provides information about the MBS session as specified for Rel-17 and may provide additional assistance information to help NG-RAN to determine whether to apply delivery enabling reception by UEs in RRC_Inactive state for an MBS session and which UE(s) to be moved to RRC Inactive state.
-	Depending on RAN WG feedback, Tthe assistance information may include recommendations whether to enable delivery for reception in RRC_Inactive state for an MBS session and information about UEs that should preferably be kept in RRC_Connected state, i.e. the MBS session level and UE level assistance information, and may be provided by the AF to 5GC and then to NG-RAN. 
· For MBS session level assistance information, 
· The existing MBS session QoS parameter (e.g. ARP, 5QI) is used as the MBS session level assistance information for NG-RAN to differentiate different MBS session.
· For UE level assistance information, 
· [bookmark: _Hlk114947980]The UE level assistance information is a new parameter and set per MBS session.
· The AF provides the UE level assistance information as part of MBS subscription data during External Parameter Provisioning procedures as defined in clause 6.4.2 of TS 23.247 [4].
· The SMF provides the received UE level assistance information to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.
Editor's note:	What kind of assistance information is needed in the RAN will be confirmed by RAN WGs.
-	NG-RAN use the MBS session level and UE level assistance information as help for the decisions on whether to enable delivery for reception in RRC_INACTIVE state for an MBS session and/or on which UEs to keep in RRC_CONNECTED or. RRC_INACTIVE state. How NG-RAN performs those decisions is up to NG-RAN implementation.
NOTE 1:	How the NG-RAN handles the situation without assistance information for RRC Inactive multicast MBS data reception is to be determined by RAN WGs.
NOTE 2: What is defined in clause 5.3.3.2.5 of TS 23.501 [2] for "RRC Inactive Assistance Information" is sent by AMF to NG-RAN and may be used by NG-RAN together with any other MBS session level assistance information and UE level assistance information for deciding whether to send a UE to RRC Inactive state.
-	When the MBS session is activated, the UEs in RRC Inactive state in cells, where the MBS session is delivered allowing RRC-inactive reception, should be able to remain in RRC Inactive state for receiving the MBS session data.
-	For group paging, the network notifies which MBS session is to be activated. The UE in RRC Inactive state need be aware whether it need go back to RRC connected state when the group paging is received.
-	How NG-RAN notifies the UE that the MBS session is re-activated and whether the MBS session is allowed to be received in RRC-inactive state will be decided by RAN WGs. As a baseline, group paging can be used to inform the RRC_INACTIVE UE(s) about the session activation, the detail will be decided by RAN WGs.
-	During active multicast session when the UE is in RRC Inactive state and moves to a new cell within the RNA via cell reselection, it shall be able to still receive MBS session data.
· If the configuration of the MBS session in the new cell is available for the UE, the UE can still receive the MBS session data in RRC inactive state. If the configuration of the MBS session in the new cell is not available for the UE, then the UE is required to resume RRC connection to get the MBS session configuration.
-	When the UE moves outside the RNA, the UE performs UE Triggered Connection Resume in RRC Inactive procedure to the target RAN node as per existing procedures in TS 23.502 [3].
-	When the UE receives the MBS data in RRC Inactive state and move out of the RNA area but Connection resume fails, it follows existing procedures and transition to CM-IDLE. When the UE transition to CM-IDLE since is not able to receive the MBS multicast data at the new cell, the UE initiates the mobility registration update or Service Request procedure and activates the associated PDU session, so that the shared tunnel (if not already established) or the individual delivery can be established towards the NG-RAN node for multicast data delivery to the UE.
-	When the UE moves outside the RA, the UE performs mobility registration procedure and as per the existing procedure in TS 23.501 [2] clause 5.3.3.2.5 for "Mobile initiated NAS signalling procedure" for UEs in CM-CONNECTED with RRC Inactive state, the UE will resume the RRC Connection.
-	During the handover procedure, the SMF includes the "MBS assistance information for RRC Inactive" if any in N2 SM Info and sent to NG-RAN via AMF.

The following requirements, which need be supported by RAN WG, are concluded:
-	Backward compatibility with Rel-17 UEs not supporting the RRC_Inactive reception of MBS multicast data needs to be ensured
-	RAN WG2 define UE radio capability for MBS reception in RRC_INACTIVE state. Supporting of multicast reception in RRC_INACTIVE state is defined as UE radio capability and notified to 5GS via the AS layer signalling.
-	NG-RAN nodes decide for which MBS sessions to apply delivery enabling reception in RRC_Inactive state. The NG RAN nodes handling RRC-Connected UE in an MBS multicast session also decides whether the UEs can transition to RRC_Inactive state and may consider assistance information from the 5G core network for that decision. How NG-RAN performs those decisions is up to NG-RAN implementation.
-	When the MBS session is activated, the UE in RRC Inactive state in cells where the MBS session is delivered in the delivery mode for RRC-inactive reception should be able to remain in RRC Inactive state for receiving the MBS session data.
-	When the UE is in RRC Inactive state and moves within the RNA, it shall be able to continue receiving DL multicast MBS data unless it leaves the MBS service area.

* * * * End of change * * * *
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